The Single-Molecule Approach to Membrane Protein Stoichiometry.
The advent of techniques for imaging solitary fluorescent molecules has made possible many new kinds of biological experiments. Here, we describe the application of single-molecule imaging to the problem of subunit stoichiometry in membrane proteins. A membrane protein of unknown stoichiometry, prestin, is coupled to the fluorescent enhanced green fluorescent protein (eGFP) and synthesized in the human embryonic kidney (HEK) cell line. We prepare adherent membrane fragments containing prestin-eGFP by osmotic lysis. The molecules are then exposed to continuous low-level excitation until their fluorescence reaches background levels. Their fluorescence decreases in discrete equal-amplitude steps, consistent with the photobleaching of single fluorophores. We count the number of steps required to photobleach each molecule. The molecular stoichiometry is then deduced using a binomial model.